Objective: The aim of this study was to determine 1) whether bullying is related to all-cause disability retirement, 2) whether bullying contributes to the variance in disability retirement above high job demands and lack of job control, and 3) to establish gender differences in the relationship. Methods: Survey data from 14,501 Norwegian employees on exposure factors linked to registry data on all-cause disability retirement. Results: Bullying significantly predicted risk of disability retirement (hazard ratio ¼ 1.55; 95% confidence interval ¼ 1.13 to 2.12). This relationship remained statistically significant after adjusting for job demands and lack of job control. Women had the highest risk of disability, but both bullied men and women had a higher risk of disability than nonbullied employees of the same gender. Conclusion: Bullying is a risk factor for disability retirement. Measures taken to prevent bullying may be beneficial for reducing both health problems and disability retirement.
C ompensation for disability may be appropriate for those who have a permanently reduced earning capacity due to illness or injury. However, early retirement from working life due to disability incurs costs for society, and with a high number of recipients, the disability insurance scheme places a heavy burden on the welfare state and insurance companies. The proportion of the working-age population receiving disability pension in Norway was 10% in 2008-The Organisation for Economic Co-operation and Development (OECD) average being 6% (OECD, 2010: 59). This proportion seems to be stable. In 2014, the Norwegian Labour and Welfare Administration reported that 9.4% of the population aged 18 to 67 years was disability pensioners. There are gender differences in the prevalence of disability retirement, as 11.1% women and 7.1% men were disability pensioners in 2014.
To be able to reduce the disability retirement rate, it is necessary to identify factors that promote or inhibit both health and work ability. Knowledge about psychosocial work exposures may be especially important, 1 but only a few factors have been studied to this date. 2, 3 Of the factors examined, one review showed that there is moderate evidence for the role of low control and for the combination of high demands and low control as predictors of disability retirement. 3 Another review found that low control, monotonous work, job strain, effort-reward imbalance, a lack of social support, problems related to the organization of work, and leadership behaviors are related to an increased risk of disability. 2 Hence, there is a shortage of knowledge about other exposures and it is likely that there exist some under-explored risk factors. 3 Workplace bullying, defined as a situation wherein an employee persistently and systematically is exposed to harassment at work and wherein this employee finds it difficult to defend him-or herself against the harassment, 4 has been highlighted as a potential cause of disability retirement. 5 Leymann 6 claimed that, unless a managerial intervention takes place, bullying will continue to escalate until it reaches a final ''expulsion stage'' where the target is forced out of his or her job or current position. As many targets of bullying will experience difficulties in finding and maintaining new employment later on, bullying increases the risk of being removed from working life altogether.
Although bullying has been found to increase the risk of subsequent health problems [7] [8] [9] and sickness absence, 10 the empirical evidence for bullying as a precursor to disability retirement is scarce and findings are somewhat mixed with some studies supporting bullying as a precursor, 5, [11] [12] [13] whereas others provide ambiguous findings.
14 In addition, there is lack of evidence on the relative impact of bullying given the influence of other work exposures and the impact of gender on the association has not been established. The overarching objective of this study was to determine relationships between victimization from bullying at the workplace and subsequent all-cause disability retirement. The following three research questions constituted the basis for the investigation:
1. Is workplace bullying a significant risk factor for all-cause disability retirement? 2. Is the impact of workplace bullying on risk of disability genderdependent? 3. Does bullying have a unique contribution to the variance in disability retirement when adjusting for job demands and job control?
METHODS

Study Design
This study is a part of the research project: ''The new workplace II: work factors, sickness absence, and exit from working life among Norwegian employees.'' The study protocol provides a full description of the research project, procedure, and data material, including demographic information. 15 The project is based on a questionnaire survey combined with official registry data on disability benefits. The survey part comprises data from a large sample of adults employed in a full time or part-time position. Subjects were recruited from organizations in Norway that were contacted and offered to participate in the study. At the organizational level, this sampling procedure was based on a convenience approach with no pre-defined criteria for participation. All employees, excluding those on sick leave, were mailed a letter with information about the survey that explained the aims of the project and assured that responses would be treated confidentially, in strict accordance with the general guidelines and specific license from The Norwegian Data Protection Authority. The survey was web-based, although participants with limited access to computers at work were given the option of filling out a paper version of the questionnaire. About 85% of the sample responded to the survey using the electronic survey form.
Ethical Approval
This project has been approved by the Regional Committees for Medical and Health Research Ethics (REC) in Norway, has permission from The Norwegian Data Protection Authority, and was conducted in accordance with the World Medical Association Declaration of Helsinki. All study participants provided their informed consent. When accessing the web-based questionnaire by a personal login code, informed consent had to be confirmed before responding to the questionnaire. This consent procedure was approved by The Norwegian Data Protection Authority and REC. Respondents were treated anonymously in the data analyses. Only respondents who actively (by response) permitted the linking of their answers to registries were included in this study. For the respondents consenting to registry linkage, we had access to information on disability pension compensation recorded in the Norwegian Labour and Welfare Administration registry up to January 1, 2015.
Respondents
From November 2004 to March 2014, organizations encompassing a total of 30,585 employees were invited to participate in the survey for the first time. At the time of invitation, 28,883 subjects were aged 18 to 62 years and eligible for disability pension. Employees aged 62 to 66 years may benefit from disability pension but are also entitled to early statutory pension. Consequently, subjects above 62 years of age were excluded from the present study, as we did not have access to the statutory pension registry. Of the subjects eligible to disability pension only, 16,651 responded to any of the exposure measures in the questionnaire relevant to this study (Response rate: 57.6%). Altogether, 14,501 permitted linking their responses to official registry data on sickness absence and disability retirement from the Norwegian Labour and Welfare Service (Acceptance rate: 87.1%). Employees who had or did receive disability pension at the time of administration of the questionnaire (due to some proportion of already reduced work ability; n ¼ 495) were excluded from the analysis.
Questionnaire Instruments
Workplace Bullying
Victimization from bullying was measured with a previously validated single item question from the General Nordic Questionnaire for Psychological and Social Factors at Work (QPS Nordic ; 16). This single-item approach is in line with the well-established selflabeling method for assessing bullying and provides a valid measurement of the respondent's subjective interpretation of being bullied. 16 After being presented the following definition of workplace bullying: ''Bullying and harassment (badgering, niggling, offending somebody) is a problem at some workplaces and for some workers. To label something bullying or harassment, the offensive behavior has to occur repeat-edly over a period of time, and the person confronted has to experience difficulties defending himself/her-self. The behavior is not bullying or harassment if two parties of approximately equal 'strength' are in conflict or the incident is an isolated event,'' respondents were asked whether they had been subjected to bullying at the workplace during the last 6 months. The response categories were ''yes'' and ''no.'' Job demands and lack of job control were assessed with validated scales from the QPS Nordic . 17, 18 The job demands dimension included items that assessed the respondents' experience of quantitative demands (four items; Cronbach alpha ¼ 0.75) and decision demands (three items; Cronbach alpha ¼ 0.63). The job control dimension included items that assessed the respondents' experience of decision control (five items, Cronbach alpha ¼ 0.73) and control over work intensity (four items; Cronbach alpha ¼ 0.82). The scales were constructed with the following frequency scoring: ''1 ¼ very seldom or never,'' ''2 ¼ rather seldom,'' ''3 ¼ sometimes,'' ''4 ¼ rather often,'' and ''5 ¼ very often or always.'' To retain consistency in effect directions for all predictor variables, the job control scales were recoded (ie, a high score on job control indicates lack of control).
Registry Data on Disability Retirement
On the basis of informed consent from participants, survey data were linked to the sickness and disability benefit register of the Norwegian Labour and Welfare Administration by the unique 11-digit National identity number. The registers provide complete records of disability retirement that are compensated by the national insurance sickness benefit. 19 All residents of Norway are members of the National Insurance Scheme. Residents aged 18 to 66 years who have been a member of the National Insurance Scheme for at least three consecutive years before the onset of disease, illness, or injury are eligible for the disability pension scheme. 20 A disability pension is only granted to those with a physician-certified reduction in the ability to work of minimum 50%. In general, the disability pension is granted on a permanent basis. That is, the recipient receives the pension until he or she dies or is transferred to retirement pension at the age of 67 (NOU, 2007:4) . The present study investigated all-cause disability retirement.
Statistical Analysis SPSS 23.0 (IBM, Armonk, NY) and R version 3.2.2 (survival package) were used to analyze the data. Scale variables (ie, job demands and lack of job control) were treated as continuous variables in the analyses. Hazard ratios (HRs) and 95% confidence intervals (95% CIs) were calculated with Cox regression analysis to determine the impact of workplace bullying, job demands, and lack of job control as risk factors for postresponse disability retirement event. Cox regression (or proportional hazards regression) is a method for investigating the effect of several variables upon the time at which a specified event takes place. As recommended for studies in healthy populations, 21 attained age (at censoring/event) was the underlying time scale in these analyses rather than ''time-on-study'' (ie, years since baseline response). The use of age as a time scale variable made age adjustment redundant in the Cox-regressions. Gender was included as a covariate in all adjusted analyses. Subjects were censored at the end of follow-up (January 1, 2015) or earlier in case of death, emigration, or reaching the eligible age for early statutory pension (62 years). Median follow-up time for the respondents was 5.8 years (maximum follow-up time 10.1 years). We tested the proportional hazards assumption by the testing of nonzero slopes, and by graphing scaled Schoenfeld residuals. No violations of the assumption were detected (for all variables: >0.05).
RESULTS
Prevalence Rates and Demographic Characteristics
Altogether, 4.4% (N ¼ 553) of the sample entered the disability retirement scheme during the study period. Demographic characteristics for the sample and bivariate associations between demographic characteristics and disability retirement are presented in Table 1 . The overall sample characteristics suggest that the sample is quite heterogeneous. Female respondents had significantly higher likelihood of entering disability retirement than male respondents. Risk of disability decreased significantly with higher levels of education. Nonleaders had a significantly higher risk for entering disability retirement than respondents in leadership position. Type of employment was not associated with the risk of all-cause disability retirement.
In total, 5.5% of the sample was reported to have been victimized by bullying within the last 6 months before survey participation. There was no significant differences between genders (x 2 ¼ 0.15; df ¼ 1; P > 0.05) and educational levels (x 2 ¼ 6.23; df ¼ 3; P > 0.05), with regard to victimization from bullying. Nonleaders (5.9%) reported significantly (x 2 ¼ 17.07; df ¼ 1; P < 0.001) higher prevalence rates of bullying than respondents in leadership position (3.5%).
Direct and Moderated Associations Between Workplace Bullying and Disability Retirement
An unadjusted model was fitted to examine the bivariate associations between workplace bullying and all-cause disability retirement. The findings suggested an increased risk of disability retirement among those victimized by bullying (HR ¼ 1.55; 95% CI ¼ 1.13 to 2.12). With regard to gender differences, the findings indicate that bullying is a risk factor for disability among both men and women (Fig. 1) . Compared with the reference group comprising nonbullied male employees, nonbullied women (HR ¼ 2.13; 95% CI ¼ 1.17 to 3.88), bullied men (HR ¼ 3.31; 95% CI ¼ 2.63 to 4.17), and bullied women (HR ¼ 4.74; 95% CI ¼ 3.14 to 7.16) had all a significantly higher risk of disability retirement.
The Relative Impact of Workplace Bullying on Disability Retirement
To determine whether bullying contributed to the variance in disability retirement above job demands and lack of job control, a model that adjusted for the shared variance of gender and these work factors was fitted. As displayed in Table 2 
DISCUSSION
The main aims of this study were to determine a) whether victimization from workplace bullying was associated with an increased risk of all-cause disability retirement; b) whether the effect of workplace bullying on risk of disability was dependent on gender, and c) whether bullying contributes uniquely to the risk for disability retirement after accounting for the impact of other work-related predictors. With regard to the direct relationship between bullying and disability, the results showed that reporting victimization from workplace bullying was associated with a 55% excess risk for later disability retirement when other variables were not considered. In response to the second research questions, we found that although bullied women had the highest overall risk of disability retirement, both men and women victimized by bullying had a higher risk of disability retirement than nonbullied colleagues of the same gender. Bullying remained a significant predictor of disability retirement after adjusting for the impact of quantitative job demands, decision demands, lack of control over work pace, and lack of control over decisions. However, bullying was not significantly associated with disability retirement in the model that included both work exposures and demographic characteristics.
The established direct relationship between bullying and disability retirement is in line with the limited body of research on this specific association. 5, [11] [12] [13] [14] Taken together, the findings from this and previous studies support theoretical models of bullying and work ability 22, 23 by demonstrating that victims of bullying are at a significantly greater risk of exit from working life than their nonbullied colleagues. By showcasing a relatively novel consequence of workplace bullying, the current study also advance previous research on health outcomes 7, 9 and sickness absence 10 emphasizing bullying as an especial detriment stressor in contemporary working life.
A criterion in most social security scheme systems is that a disability retirement is caused by reduced health capacities. A logical inference is therefore that the established association between bullying and disability is explained by a process where bullying leads to increased health problems and that this impairment subsequently erodes the work ability of those targeted. This reduction in work ability will thereafter increase the risk of disability. Consequently, bullying in itself cannot be considered as a direct antecedent to disability and there is a need to establish health impairment as an indirect mechanism. As bullying has been found to be especially related to mental distress and muscle-skeletal complaints, 9 both of these health problems are likely candidates for mediators and should be examined as such in upcoming research. In support of health problems as mediating variables, Sterud 14 found that an association between bullying and self-reported withdrawal from work due to own ill-health bullying became insignificant after adjusting for psychological distress. According to the author, this points to distress as a potential mediating factor between bullying and risk of work disability.
The gender-specific findings from this study show that bullying is related to an increased risk of disability retirement among both men and women. Hence, although women in general have a higher likelihood of disability than men, our findings show that bullying is a risk factor for disability irrespective of gender. The finding that bullying provides a significant contribution to the variance in disability even after adjusting for other work factors suggests that the association is relatively robust. Bullying should therefore be considered as an important risk factor in the theoretical models on the work-related causes of disability retirement. However, it should be noted that bullying was not associated with disability retirement when adjusting for both work factors and demographic characteristics. There are several explanations for this finding. First, it may be that the combination of demographic variables examined in this study outweighs the impact of bullying. However, it may also be that there are interactions between bullying and other factors that we have not uncovered in this study. Finally, it may simply be that the full model examined in this study is overadjusted and that the mutual impact of all variables suppresses the contribution of workplace bullying. 24 
Methodological Strengths and Limitations
The present study examined relationships between workplace bullying, health, and disability retirement in a large sample using a combination of questionnaire survey-and objective registry data. The sample comprised employees from a range of different Norwegian organizations and industries. Variables were assessed using extensively tested measurement instruments and the survey had a response rate in line with the estimated average for organizational surveys. 25 Although the sample was large, participating organizations were recruited through convenience sampling methods, thus limiting the external validity of the findings. However, as all employees in the organizations were invited to participate, the sample can be described as a probability sample at the individual level. 26 As the measurement instruments for the exposure factors and the health complaints are self-report measures, the data may have been influenced by problems that are common to self-report methodology, such as response set tendencies. However, the QPS Nordic instrument used to assess job demands and job control should be rather insensitive to respondents' emotions or personality dispositions. QPS Nordic -items are constructed with the aim of avoiding emotive content and social desirability bias in that subjects report frequency of occurrence rather than degrees of agreement or satisfaction and items do not address issues that are inherently negative or positive. 27 Workplace bullying was measured with a single item self-labeling question. Although there are limitations with single-item measures, there are also potential advantages, such as cost-efficiency, greater face validity, and the increased willingness of respondents to take the time to complete the questionnaire when the number of items is reduced. Single-item measures can be reliable, as estimated by test-retest correlations, 28 correlate strongly with multiple-item scales, 29 and can predict outcomes effectively (eg, 30 ). The self-labeling method employed in this study is a frequently used approach within bullying research and has been established as a valid and reliable assessment of victimization from workplace bullying. 16, 17 
Conclusions and Implications
This study contributes to the literature on bullying and disability in three ways. First, it is among the first prospective studies to include official registry data on disability retirement. Second, it highlights that workplace bullying is a risk factor for allcause disability retirement for both men and women. Third, it demonstrates that bullying contributes to the risk of disability retirement over and above some other working conditions. The established relationship between bullying and disability retirement suggests that bullying has detrimental consequences both for exposed employees and for organizations in which the bullying occur. Hence, the findings support previous claims about bullying as a severe problem in the psychosocial working environment. 9 Interventions aimed at preventing retirement from work due to illness and/or disease in the general working population may benefit from focusing on reducing the occurrence of workplace bullying, although our findings also show that control over decisions and work pacing also are important risk factors for disability. In addition, gender differences should also be considered in interventions. As bullying may lead to disability, sound and effective primary and secondary interventions should be prioritized in order to improve the work ability of targeted employees. In cases where targets experience reduced work ability due to bullying, tertiary interventions will be important. However, a more nuanced picture of mechanisms and moderators that can explain how and when bullying is related to disability retirement is necessary in order to develop effective measures and interventions for targeting bullying and disability.
